Changes in cyclin B during oocyte maturation and early embryonic cell cycle in the newt, Cynops pyrrhogaster: requirement of germinal vesicle for MPF activation.
When full-grown oocytes of the newt Cynops pyrrhogaster were treated with progesterone in O-R2 solution containing antibiotics, approximately 85% of the oocytes completed meiosis synchronously. Maturation-promoting factor (MPF) activity appeared just before germinal vesicle breakdown (GVBD) and the oocytes maintained high MPF activity throughout metaphase I and metaphase II of meiosis. A slight decrease of MPF activity was observed at the first polar body emission. The distribution of cyclin B1 was investigated with anti-cyclin B1 antibody. No cyclin B1 was found in the oocytes before progesterone treatment. Cyclin B1 appeared in the cortex of animal hemispheres, especially around and inside germinal vesicle just before GVBD. A large amount of cyclin B1 accumulated at metaphase I, approximately half disappeared at the first polar body emission, and then cyclin B1 accumulated again at metaphase II. An inactive form of cdc2 kinase was observed in both the germinal vesicles and the oocyte cytoplasm, while an active form appeared at the M phase. No MPF was observed in the oocytes from which the germinal vesicle had been removed. A cdk7-like molecule was localized in the germinal vesicle, but not in oocyte cytoplasm, indicating that inactive cdc2 kinase associated with cyclin B1 derived from cytoplasm is activated by phosphorylation in the germinal vesicle. The changes in the amount of cyclin B1 were synchronous with the first cell cycle after fertilization. Cyclin B1 was primarily localized in the cortex of the animal hemisphere. A shift in band mobility upon electrophoresis of cyclin B1 was observed from samples taken during the cell cycle; this shift was probably due to the protein's phosphorylation state.